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Water, slightly ammoniacal, 168 parts. 
Light hydrocarbons, mean density .820 480 " 
]-Ieavy " " , "863 883 " 
Fatty pitch, solid when cold, liquid at 150 ° 1195 " 
Loss six per cent., 174 " 
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Strength of Cast Iron and Wrought Iron _Pillars: A series of Tables 
deduced from several of Mr. Eaton Hodgkinson's Formulae, show- 
ing the Breaking Weight and Safe Weight of Cast Iron and Wrought 
Iron Uniform Cylindrical :Pillars. By WM. BR:~So~ Cir. Eng. 
(Continued from page 104.) 
Table showing the breaking weight of hollow cylindrical pillars for 
different qualities of cast iron, both ends being fiat and firmly fixed. 
The formulm for the breaking weight by which the following table 
for hollow pillars, and a preceding similar one for solid pillars, were 
calculated, are as under :
For the solid pillars, 
Da.5~ 
w = m ×  . 
:For the hollow pillars, 
] )3 .55  d3.55 
w ~ m X L,.7 
m representing a weight varying from 78,400 lbs. to 134,400 lbs., 
the higher ones being used as examples only. 
The co-efficients given by Mr. Hodgkinson are of course not appli- 
cable for the strength of all cast iron, therefore the weight must vary 
according to the strength of the material. 
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1 ~ 10"93 
1 1 7"48 
2 ~ 26.32 
2 ~ 18-o1 
3 I 41.95 3 ~ 30.77 
4 [ 54'94 
4 ] 46"95 
5 | 74"37 
5 | 59"26 
Co-effieients for the strength, 
in Ibs, 
0 / 89,60( 100,80 112,000 123,200 134,4(3 
Tons. Tons. Tons. I Tons. ] Tons. 
/ 112'49 14"05 15"61 17"17 18"74 
I I 8'55 9"61 10"68 11"75 12"82 
/ I 30.08 33"84 87"60 ]41"36 J 4512 
t 120.58 23.15 25.73 I 28.30 j30.67 
[ ]47.94 53"93 59.9'2 I 65'92 I 71'91 
| / 35"16 3956 43"95 48"35 I 52'74 
/ 62'79 70"64 78'49 86'33 I 94 18 
| ~ 53.66 60"37 67"08 73"79 80"50 
/ /84.99 95.62 106.24 t16.87 1127.49 
/ t67.73 76"14 84.66 93.13 i1O I'6O 
On the Strength of Iron .Pillars. 
Hollow Cylindrical Pillars for different qualltles of Cast Iron, Both Ends 
being Flat and Firmly Fixed. 
185 
15 30 6 5 
15 30 1 5 
15 30 5 
15 3O 6 5 
15 6 5 
15 6 5 
15 6 5 
15 6 5 
15 6 5 
15 6 5 
15 6 5 
Value of b 
in tons from 
formula, 
Da.55 __ d3.55 
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Mr. Hodgkinson found that the weight which would crush the pil- 
lars if they were very short, would vary as 5 to 9 nearly, and for long 
flexible pillars he found the weight varied from 49"94 tons, ia the 
~trongest iron he tried, to 33"60 tons in the weakest. Therefore, if 
we take the case of a hollow cylindrical pillar, of 6 inches external 
diameter and 5 inches internal diameter, beginning at 10 diameters 
or 5 feet high, the co-efficient for the strength will be 16"91 tons, for 
6 feet high 20'88 tons, for 7 feet high 24"56 tons, for 8 feet high 
27"84 tons, and so on, increasing till we arrive at 44"34 tons, or a 
trifle above 16 feet or 32 diameters. And in the case of a solid pil- 
lar of the same height and 6 inches diameter, the co-efficient for the 
strength will be 22"69 tons, increasing in a similar maAnner as in the 
above, till we arrive at 44"16 tons, or about 12~ feet or 25 diameters. 
16' 
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At page 309, vol. xli, of this Journal, I remarked that the break- 
ing weight of pillars is not critically correct for pillars with fiat ends 
~hose height is only 30 diameters; i should there have expressed it
as applying only to hollow ones, as the nearer we approach to a solid 
the farther we recede below 30 diameters, approaching nearer and 
nearer to 25 diameters, as in the solid pillars with fiat ends, as will be 
seen by inspection of the following table for a hollow pillar, 15 feet 
high, and 6 inches external diameter. It  is also made plain by this 
table, that a hollow pillar, 15 feet iligh, 6 inches external diameter, 
and whose sectional thickness is 2 inches, will support very nearly 
the same weight as a solid one of the same height and 6 inches dia- 
meter, with a saving in the weight of metal of 147"41 lbs. ; that is, 
that 1179"37 lbs. will zupport as a hollow cylinder nearly as great a 
~eight as a solid one containing 1326"78 lbs. ; the safe weight of the 
former being 62.94 tons, and that of the latter 63"98 tons. 
Table referred to in the above. 
-~=~ 
~ $ ~ .~ g ~ ..~ ~ ~ Value of Value of ,~ 
.~ ~ ~:~ ~ ~ ~ ~ tbrmula, formula, i~ 
~'~ ~ ~ ~ ~ ~ ~ ~ = b ~ 44"34 . 
J15 1 3o t6 15 122,5 11 82 2 
| " I " 6 i4,~ 578'94 i 164'42 606'23 [ 161"00 161" O 
" ] " 6 ] 4 7"t7'10 196 04 I 769.69 ~ 195.12 195. 2 
| " [ " 6 I 3½ 875-31 21904 91400 22[.33 219. 4 
| " J " 6 3 995'10 235.03 1039.08 240.76 1235 3 
[ " [ " 6 i 2 1179.37 251.76 1231.50 263.77 I251. 6 
[ / 1326'78 " " 6 i 
D$ 55 
Breaking weight of solid pillar in tons from formula w ~44"16 L-~.7, 255.92. 
The following table will show a few hollow pillars of different di- 
mensions having a corresponding breaking weight as the pillar refer- 
red to above; also, the safe weight of each, and their weight of metal. 




































On the Strength of Iron _Pillars. 187 
I shall not in this series give any further tables for east iron pillars 
with rounded ends, conceiving it sufficient for all practical purposes 
to assume one-ninth or one-tenth of the breaking weight of pillars 
with flat ends as a correct approximation for the safe weight if irreg- 
ularly fixed, imperfectly set, or not truly perpendicular. 
At page 307, vol. xli, I gave a table for pillars whose heights were 
less than 31 diameters with rounded ends, and, as [ have omitted 
similar pillars with fla~ ends of the same dimensions, that should have 
preceded those with rounded ends, I introduce the following table to 
supply the deficiency. 





tained in the 
Pillar~ 






































in tOllS from 
formula, 














































































































Mr. Henry Law informs us that the following formula is Mr. }todg- 
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kinson's for the strength of a hollow cylindrical column of wrought 
iron with both ends flat, when the height of the column is not less 
than 30 times its diameter : 
D~.~ dS.~ 
w = 77.2 L 1.7 
and Mr. ~os. W. Sprague in an article advocating his wrought iron 
bridge truss, says that " Hodgkinson's formula for the value of w in 
tons~ is 
w = 133"75 ~) s ~- -  d~'~' 
~vhen the length of the column exceeds thirty times its diameter." 
Up to the present I have not been able to discover that either of 
the above formulae has emanated from Mr. Hodgkinson; but, as an 
example, ~ give below the result of my calculations deduced from 
eaci~ of them. 
Table comparing the Strength of Hollow Cyllndrlcal Pillars of Wrought 1ton, 














in tons from 
formula, 
2 D3'6-- d3.6 
W = 77" ~-IW • 
1S l '20  
144"40 
80 '68  
101"25 
Calculated 
brt, aking weight 
ill tOilS from 
formula~ 
D s'~5 - -  d 3.55 
w = 133"75 -Ly . 
120'42 
92'~0 
51 '42  
67'16 
There are so many considerations requisite, and all of them likely 
to lead to complicated results, that I shall make no attempt to form 
table for the strength of hollow cylindrical pillars of wrought iron. 
Tables showing the calculated breaking weight and safe weight of 
uniform solid cylindrical pillars of wrought iron, and the calculated 
weight of metal contained in each pillar. 
Solid Uniform Cylindrical Pillars ~f Wrought Iron, Both .Ends being Flat 























in tons from 
formula, 
75 .9_~ w = 133" 
43 '51 
31 "97 










0"87 4 '35  
7'99 3 '19 
6" ] 1 2"44 
t'83 1"93 
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S~id Uniform Cylindrical Pillars of Wrought Iron, Both ~Ends being Flat 



















































































































































































in tons from 
formula~ 
D 3.55 
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Solid Unlform Cylindrical Pillars of Wrought Iron, Both Ends being Flat 








































































































in tons fronl 
foraml% 
D3.55 























































































































































On the Strength of Iron Pillars. 191 
Solid Uniform Cylindrical Pillars of Wrought Iron, Both Ends being Flat 




~ ~ ~ Calculated 
;~ .~" ~ .~ weight of metal 
2 ~ I:l contained in 
~o~ ¢~ ~ " '~ the Pillar~ 
~ ~ i~ ~bs. 
I0 24 5 663'50 
11 26'4 " 729'85 
12 28'8 " 796'20 
13 31"2 " 862"55 
14 33"~ " 928'90 
15 36 " 995"25 
16 38"4 " 1061"60 
17 40"8 " 1127'95 
18 432  " 1194"30 
19 45"6 " 1260'65 
20 48 " 1327"00 
5 I0 6 477-70 
6 12 " 573"24 
7 14 " 66~'78 
8 16 " 764 32 
9 18 " 859"86 
10 20 " 955"40 
11 22 " 1050'94 
12 24 " 1146'48 
13 26 " 1242'02 
14 28 " 1337"56 
15 30 " 1433'10 
16 32 " 1528'64 
17 34 " 1624"18 
18 36 " 1719"72 
19 38 " 1815"26 
20 40 " 1910"80 
Calculated 
breaking weight 
in tons from 
formula, 


































*~ ° .~  ® 
~.-~ 
86'49 34"59 
76"23 i 30'49 
i 67'47 i 26-99 
I 59-93 ! 2397 
I 
i 51.67 20.67 
] 45.01 18"OO 
! 39.56 15.82 
i 35 04 14.01 
! 31.26 ] 12-50 
28.05 ! 11.22 










I 95.37 38.15 
i 85 99 34 39 
75.58 30.23 
66.95 ] 26 78 
i 59.72 23.88 
53.59 21.43 
! 48 38 19.35 





































in tons from 
formulm, 






















2 }1 100"36 
2 ~6 I 95 54 
2 
204"69 8 l '87 
194"22 77'68 
154 27 73'71 
174'86 69'94 
165.97 66,38 
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Hollow Uniform Cylindrical Pillars of Cast Iron, Both J~nds being Flat and 





































































weight of metal 
contained in 
;~ the PiUar~ 




" 1658 50 
" 174l 42 






'~ 232 t'90 
" 2404'82 
" 2487"75 
i 1 722"36 
" 8]2"66 
" 902"96 








" 1715 62 
" 1805'92 
" 1896'21 











in tons from 
formulve~ 


















































































































(To be Continued.) 
zTTagnetle -Phenomenon. 
From the Lond. Ed. and Dub.Phil. Mag., October, 1860. 
M. Ruhmkorff has the following notice in the Oomptes-Rendu$, 
vol. ], p. 166 : - - "  I f  a stay (bride) of soft iron be pressed against one 
of the poles of an artificial magnet, the soft iron is observed to be- 
come hard, and it is more difficult to file. I f  the stay be removed, it 
loses its hardness and resumes all the properties of soft iron." 
